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To do "wel" on thisinvestigation you must not only get the right answers but must also do nest,
complete and concise writeups that make obvious what each problem is, how you're solving the
problem and what your answer is. Y ou also need to include drawings of all circuitsaswell as
appropriate graphs and tabl es.

In the last three Investigations we cal culated the spectrums of BASK and BFSK signal's, showed
how they could be detected and cal culated the probability of bit error. The objective of this
Investigation is to do the same for Binary Phase Shift Keying (BPSK) signals.

1. Binary Phase Shift Keying (BPSK) makes use of sinusoids with two different phases as
follows

s(t)= Acos(2pfit) and s,(t)= A cos(2pf,t +) =- A cos(2pf )

to transmit 1's and O's as follows
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Draw aBPSK signal for 110100 using s,(t) for 1 and s, (t) for O

2. Draw acircuit using amultiplier to generate the BPSK signal xgrsk(t) from NRZ-L polar
message signals x(t) of magnitude 1 like the following

X(t)

3. The objective of this problem isto find the power spectral density of BPSK signals as follows
Xgpsc(t) = X(t) A cos(2pf t)
where Xx(t) isaNRZ_L polar signdl likein Problem (2)
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b. Show that S, () =T sinc’(Tf)
c. Make use of theresult in part (b) together with
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to find the power spectral density S;o,(f)
d. Make use of your result in part (c) to sketch the power spectral density S, (f)



. Draw ablock diagram of a coherent correlator BPSK detector. Describe how it differentiates
between 1'sand O's

. Show that the average energy E, of aBPSK signal is equal to
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. Show that the probability of error Pe for BPSK is given by
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where Q(a) = Fp Q e

. Compare each of the following BASK, BFSK and BPSK
a. Power spectral densities
b. Average energy per bit E,

c. Biterrorrate P,

. Would you build a bandpass digital communication system with BASK, BFSK or BPSK.
Why



